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Visualization of chemical yield and enantioselectivity in organic reaction
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The use of azo compound indicators to monitor C-C bond forming in
aza-Morita-Baylis-Hillman reaction is described. This process can be visualized by a change in the
color of the indicator-containing solution: colorless or red (less than 30% yield), yellow (between
30 to 70% yield), black (over 70% yield). Towards a rapid estimation of enantioselectivity of the
product, this modified method with liquid crystals has been tested by using heterohelicene-dopants.



MS, LC, GC, NMR

1
2)
3

1
Tanaka, F;
Mase, N.; Barbas, C. F, Il J. Am. Chem. Soc. 2004, 126, 3692 2
Arai, T.; Watanabe, M.; Fujiwara, A.; Yokoyama, N.;
Yanagisawa, A. Angew. Chem. Int. Ed. 2006, 45, 5978 1)
2)

Eelkema, R.; van Delden, R. A.; Feringa, B. L. Angew. Chem. Int. Ed.
2004, 43, 5013

360-750 nm
Mannich/aza-Michagel

96

Michael
Betti/aza-Michael (Org.
Lett. 2017, 19, 5426) aza- -Baylis-Hillman(aza-MBH)/aza-Michael (Angew.
Chem. Int. Ed. 2010, 49, 9725)
Betti
aza-MBH
aza-MBH

30%

70%
B-ICD



M. Sako, T. Aoki, N. Zumbrégel, L. Schober, H. Groger, S. Takizawa, H. Sasai, Chiral dinuclear
vanadium complex-mediated oxidative coupling of resorcinols, J. Org. Chem. , 84 2019,
1580-1587.
DOI: 10.1021/acs.joc.8b02494
S. Kitagawa, H. Mori, T. Odagiri, K. Suzuki, Y. Kikkawa, R. Osugi, S. Takizawa, Y. Kimura, M.
Kirihara, A concise, catalyst-free synthesis of Davis’ oxaziridines using sodium hypochlorite,
SynOpen , 3 ,2019, 21-25.
DOI: 10.1055/s-0037-1611722
B. M. Chaki, K. Wakita, S. Takizawa, K. Takenaka, H. Sasai, Enantioselective synthesis of spiro
(isoxazole-isoxazoline)hybrid ligands, Heterocycles , 97 2018, 493-505.
DOI: 10.3987/COM-18-S(T)41
M. Sako, A. Sugizaki, S. Takizawa, Asymmetric oxidative coupling of hydroxycarbazoles: Facile
synthesis of (+)-bi-2-hydroxy-3-methylcarbazole, Bioorg. Med. Chem. Lett. , 28 , 2018,
2751-2753.
DOI: 10.1016/j.bmcl.2018.02.033
N. Zumbrigel, M. Sako, S. Takizawa, H. Sasai, H. Groger, Vanadium-catalyzed dehydrogenation of
N-heterocycles in water, Org. Lett. ,20 2018, 4723-4727.
DOI: 10.1021/acs.orglett.8b01484
K. Kishi, S. Takizawa, H. Sasai, Phosphine-catalyzed dual umpolung domino Michael reaction:
Facile synthesis of hydroindole- and hydrobenzofuran-2-carboxylates, ACS Catal. , 8
2018, 5228-5232.
DOI: 10.1021/acscatal.8b01011
, , 76, 2018, 874-884.
DOI: 10.5059/yukigoseikyokaishi.76.874
S. Takizawa, M. Sako, K. Kishi, M. Shigenobu, G. Vo-Thanh, H. Sasai, Chiral organocatalyzed
intermolecular Rauhut—Currier reaction of nitroalkenes with ethyl allenoate, Chem. Pharm. Bull.
,65 2017, 997-999.
DOI: 10.1248/cpb.c17-00554
S. Takizawa, M. Sako, M. A. Abozeid, K. Kishi, H. D. P. Wathsala, S. Hirata, K. Murai, H. Fujioka,
H. Sasai, Enantio- and diastereosel ective Betti/aza-Michael sequence: Single operated preparation of
chiral 1,3-disubstituted isoindolines, Org. Lett. , 19, 2017, 5426-5429.
DOI: 10.1021/acs.orglett. 7602693
K. Oh, H. Y. Kim, S. Takizawa, H. Sasai, Reversal of enantioselectivity approach to BINOLs via
single and dual 2-naphthol activation modes, Org. Lett. ,19 , 2017, 3867-3870.
DOI: 10.1021/acs.orglett.7b01734
K. Kishi, F. A. Arteaga, S. Takizawa, H. Sasai, Multifunctional catalysis: Stereoselective
construction of a-methylidene-y-lactams via amidation/Rauhut—Currier sequence, Chem. Commun.
,53 2017, 7724-7727.
DOI: 10.1039/C7CC02839C
M. A. Abozeid, S. Sairenji, S. Takizawa, M Fujita, H. Sasai, Enantioselective synthesis of
tetrahydrocyclopenta[blindole bearing a chiral quaternary carbon center via Pd(I1)-SPRIX-catalyzed
C-H activation, Chem. Commun. ,53 , 2017, 6887-6890.
DOI: 10.1039/C7CCO03199H
S. Sairenji, T. Kikuchi, M. A. Abozeid, S. Takizawa, H. Sasai, Y. Ando, K. Ohmatsu, T. Ooi, M.
Fujita, Determination of the absolute configuration of compounds bearing chiral quaternary carbon
centers using the crystalline sponge method, Chem. Sci. ,8 ,2017,5132-5136.
DOI: 10.1039/C7SC01524K
M. Sako, K. Ichinose, S. Takizawa, H. Sasai, Short syntheses of 4-deoxycarbazomycin B, sorazolon
E, and (+)-sorazolon E2, Chem. Asian J. , 12,2017, 1305-1308.
DOI: 10.1002/asia.201700471
S. Takizawa, M. Kusaba, K. Kishi, B. Jianfei, T. Suzuki, H. Sasai, Facile synthesis of spirooxindoles
via an enantioselective organocatalyzed sequential reaction of oxindoles with ynone, Heterocycles
,95 2017, 761-767.



DOI: 10.3987/COM-16-5(S)86
T.-T.-D. Ngo, K. Kishi, M. Sako, M. Shigenobu, C. Bournaud, M. Toffano, R. Guillot, J.-P. Baltaza,
S. Takizawa, H. Sasai, G. Vo-Thanh, Organocatalyzed [4+2] annulation of al-carbon tetrasubstitued
alkenes with allenoate: Synthesis of highly functionalized 2H, and 4H-pyran derivatives,
ChemistrySelect ,1 2016, 5414-5420.

DOI: 10.1002/dlct.201601204

M. Sako, Y. Takeuchi, T. Tsujihara, J. Kodera, T. Kawano, S. Takizawa, H. Sasai, Efficient
enantiosel ective synthesis of oxahelicenes using redox/acid cooperative catalysts, J. Am. Chem. Soc.

, 138, 2016, 11481-11484.

DOI: 10.1021/jacs.6b07424

H. Y. Kim, S. Takizawa, K. Oh, Copper-catalyzed divergent oxidative pathways of 2-naphthol
derivatives: ortho-Naphthoquinones versus 2-BINOLs, Org. Biomol. Chem. , 14, 2016,
7191-7196.

DOI: 10.1039/C60B01183G

S. Takizawa, K. Kishi, M. A. Abozeid, K. Murai*, H. Fujioka, H. Sasai, Enantioselective
organocatal ytic oxidation of ketamine, Org. Biomol. Chem. ,14 2016, 761-767.

DOI: 10.1039/C50B02042E

139 , , ,2019 3 20-23
S. Takizawa, Enantioselective domino processes mediated by multifunctional catalysts -Towards
environmentally benign asymmetric synthesis- The 5th International Symposium toward

the Future of Advanced Researches in Shizuoka University 2019 ~Joint International Workshops on
Advanced Nanovision Science / Advanced Green Science / Promotion of Global Young Researchers,
on the basis of Interdisciplinary Domain Researches ~, Shizuoka, Japan, 2019 3 6

S. Takizawa, H. D. P. Wathsala, F. A. Arteaga, K. Kishi, H. Sasai, Enantioselective Rauhut—Currier
sequence involving desymmetrization of cyclic dienones The 4th International
Symposium of Middle Molecular Strategy (ISMMS-4) and The 7th Innovative Area Symposium on
Middle Molecular Strategy: Creation of Higher Bio-Functional Molecules by Integrated Synthesis,
Sendai, Japan, 2018 11 30-12 1

S. Takizawa, M. Sako, H. Sasai, Enantiosel ective carbon-carbon bond-forming reactions catalyzed by
vanadium(V) complexes Korean Chemical Society 120" General Mesetings, Gwangju,
Korea, 2017 10 18-20

2 , , , 2017
2 12
28
, ,2016 12 17
S. Takizawa, M. Sako, H. Sasai, Enantiosel ective carbon-carbon bond-forming reactions catalyzed by
vanadium(V) complexes The 10" International Vanadium Symposium Chemistry,

Biological Chemistry & Toxicology (V10), Taipei, Taiwan, November 6-9, 2016.

S. Takizawa, Efficient enantiosel ective synthesis of oxahelicenes using redox/acid cooperative catalyst
JSPS Core-to-Core Program “Green Chemistry & Bio-sensing Devices”, Dijon, France,

September 22-23, 2016.

20 ,220-232 (2018)
, CSI22

206-207  (2016)

H. Sasai, S. Takizawa, RSC Publishing, Vanadium and niobium catalysed enantioselective reactions,
In Sustainable Catalysis Part 1: With Non-endangered Metals (M. North, Ed) Chapter 9, 216-249
(2016)



6464970 ( 31.1.18)
31

https://www.sanken.osaka-u.ac.jp/labs/soc/socmain.html

@

@
SASAI, hiroaki
Suzuki Takeyuki
SAKO makoto

TAKENAKA kazuhiro



